Objectives. To examine associations between patient factors and smoking cessation assistance in US safety-net clinics.
T
he United States has seen a marked decrease in smoking rates among adults in the past decade, with current smoking at 15.5% in 2016. 1 Despite these reductions among the general population, significant disparities in smoking rates persist and the need to address these inequalities has become a focus of public health agendas. 2, 3 Substantially higher than national rates are seen among adults who live below the poverty line (25.3%), Medicaid recipients (25.3%), uninsured adults (28.4%), and individuals with serious psychological distress (35.8%). 1 Strategies to reduce tobacco-related disparities include improving the availability, accessibility, and effectiveness of smoking cessation services for populations with high smoking prevalence. The recently updated National Commission on Prevention Priorities list continues to rank tobacco use screening and assistance among the 3 highest-priority preventive services and one of the few that are cost-saving. 4 Evidencebased smoking cessation treatments in primary care settings constitute standard care 5 ; however, rates of provision of appropriate cessation services by health care providers remain highly variable. [6] [7] [8] Two initiatives that could have an impact on treatment among vulnerable populations are the 2014 Affordable Care Act's (ACA's) mandate for smoking cessation assistance for patients with certain insurance coverage, 9, 10 and implementation of the Meaningful Use of Electronic Health Records (EHR) initiative, 11 which includes smoking cessation assistance measures. Safety net settings, such as community health centers (CHCs) and public health clinics, provide health care to uninsured, Medicaid, and other vulnerable patients. 12 These settings are important resources for reducing smoking disparities through cessation assistance, as they serve patients with a high prevalence of smoking. [13] [14] [15] Although research has documented racial, ethnic, and socioeconomic disparities in the receipt of smoking cessation advice and aids, these studies have primarily been conducted with data from patients of more traditional primary care offices and often rely on self-reported surveys. [16] [17] [18] [19] [20] [21] [22] Research has suggested that disparities in smoking rates are attributable, in part, to lack of access to care and appropriate treatment of smoking cessation 3 ; these differences could be mitigated in safety clinics that provide increased access to care.
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Few studies have examined whether the characteristics found to be correlated with cessation assistance in other settings, including age, race/ethnicity, insurance status, and household income, are also associated with smoking-cessation assistance in CHC settings.
13, 14 Furthermore, none have utilized objective EHR data from a network of safety-net clinics across the United States after implementation of policy initiatives such as the ACA and Meaningful Use. The current study aims to fill in this gap by examining the patient factors associated with smoking cessation assistance (smoking cessation medication orders or counseling or both) among 136 314 patients identified as smokers from a network of 143 CHCs, nonprofit clinics, and county clinics across 12 states. It is hypothesized that there will be fewer disparities in smoking cessation assistance by patient characteristics among this population because of both decreased barriers to care and new policies focused on increasing smoking cessation assistance in primary care settings.
METHODS
OCHIN (not an acronym) is a nonprofit health information technology organization that provides a single, linked (each patient has a single identification number and medical record shared across every clinic in the network) instance of the Epic EHR. 24 We extracted data from 143 safety net clinics (1 county clinic, 121 federally qualified health centers, 19 nonprofit clinics, and 2 rural health clinics) on the OCHIN network that were using OCHIN's electronic health records by January 1, 2013, from structured EHR fields.
Study Population
We included adults aged 18 years and older as of January 1, 2014, with at least 1 primary care visit to a study clinic and identified as a "current smoker" at any visit during 2014 through 2016. We linked individual patient data across the 3 years and categorized a patient as either a "current smoker" or "not a current smoker"; that is, if a patient was identified as a smoker in 2015 but identified as a former smoker in 2016, they were included in the study population as a "current smoker" because provision of cessation services was possible. We excluded patients who were pregnant at any point during the study period (n = 6732 pregnant patients with indication of current smoking status), as the recommendations for smoking cessation assistance differ for pregnant women.
Variables
Current smoking status. The denominator for smoking cessation assistance included patients who met the study population criteria and were identified as a current smoker during at least 1 visit in 2014 through 2016. A patient was identified as a current smoker if smoking status in the discrete data field in the vital signs or social history was "current every day smoker"; "current some day smoker"; "smoker, current status unknown"; "heavy tobacco smoker"; or "light tobacco smoker."
Changes made within the EHR are date stamped and saved; thus, a patient was considered to be a current smoker if the date stamped in the discrete field at any visit was between 2014 and 2016.
Smoking cessation assistance. We dichotomized all smoking assistance outcomes (yes vs no); "yes" represents that the assistance occurred during at least 1 visit during the study period. We extracted smoking cessation medication orders from the medication orders list for the following medications: bupropion, varenicline, and all nicotine replacement therapy products. Receipt of counseling was deemed "yes" if the discrete field "counseling given" was coded as "yes," or by standard procedure codes for smoking cessation counseling or an internal OCHIN Epic code for counseling referral.
If a patient had both a smoking cessation medication ordered and documented receipt of counseling at any point in the study period, that patient was considered to have received both treatments, regardless of whether they occurred on the same office visit.
Patient characteristics. We extracted discrete data from the EHR for the following characteristics known to be associated with smoking rates or smoking cessation assistance in primary care . We also included readiness to quit smoking, a discrete field in the EHR (accessible via the vital signs and social history tabs) with 3 possible values: not populated (not assessed), checked "yes" (assessed and ready to quit), or checked "no" (assessed and not ready to quit). We also identified whether a patient's clinic was urban or rural, identified with rural-urban commuting area codes.
Analyses
We first described the patient characteristics of those identified as current smokers compared with those not identified as a current smoker during the study period. We compared patient characteristics of smokers and nonsmokers by using absolute standardized differences, which are statistical measures of effect size between groups that are not influenced by large sample sizes. We considered a standardized difference of greater than 0.1 to denote marginal differences between the groups. 27 We then examined characteristics of the current smoker cohort, overall and stratified by receipt of smoking cessation assistance. Next, we fit a multivariable multinomial logistic regression model to assess the association between patient characteristics and the receipt of smoking cessation assistance type (4 categories: none [serving as the reference], counseling received, medication order, or both). We also included indicator variables for the service area (independent health care organizations that have 1 or more clinics and often are in geographic proximity to one another) and the state the patient's primary clinic is located in to adjust for clustering of patients within service area and to account for potential differences between service areas and states.
We conducted all statistical analyses in 2017 with SAS Enterprise Guide, version 7.13 (SAS Institute Inc, Cary, NC). All statistical tests were 2-sided and we defined significance as P < .05.
RESULTS
Of the 457 344 nonpregnant patients, 98.6% had smoking status documented at least once. Of those, 136 314 (29.8%) were identified as a current smoker at some point during this time (Table 1) . Current smokers differed from nonsmokers on most characteristics. The current smoker sample was primarily non-Hispanic White (66.7%), had household incomes less than or equal to 138% of the FPL, and was insured by Medicaid (63.6%). Comorbidities ranged from a low of 2.3% for CAD to 44.5% for psychiatric disorder. Table 2 shows the characteristics of the cohort of patients identified as current smokers by smoking cessation assistance types. Overall, 46.2% received no smoking cessation assistance during the study period, 35.2% received counseling only, 7.5% received a smoking cessation medication order, and 11.1% received the recommended treatment of both medication and counseling. Distributions varied by patient factors across smoking cessation assistance.
Smoking Cessation Counseling vs No Assistance
Female gender, higher numbers of visits, being assessed and ready to quit, hypertension, asthma or COPD, and hyperlipidemia were associated with higher odds of counseling versus no assistance (Table 3) . Odds of counseling receipt did not differ by FPL or by diagnoses of diabetes, CAD, cancer, psychiatric disorder, or substance use disorder. There were no significant differences in the odds of receipt of counseling by rural versus urban location of primary care clinic or by race/ethnicity except between non-Hispanic other race and non-Hispanic White. Medicare insurance was associated with lower odds of counseling than those with commercial insurance and patients aged 18 to 24 years had higher odds of receipt of counseling than did those in the age categories of 25 to 34, 35 to 44, and 45 to 54 years; odds did not differ significantly between the reference group and the oldest age categories. Finally, those not assessed for readiness to quit had significantly lower odds of receipt of counseling compared with those assessed and not ready to quit.
Cessation Medication Order vs No Assistance
There were no significant differences in the odds of having a cessation medication ordered versus no assistance by FPL, rural location, or diagnosis of hypertension. Older age was associated with higher odds of medication orders, with a range of ORs of 1.50 for those aged 25 to 34 years to 2.20 for those aged 45 to 54 years, compared with patients aged 18 to 24 years. Women had 7% increased odds of having an order compared with men, and non-Hispanic Whites had significantly higher odds compared with all other races/ethnicities. Having at least 6 visits compared with just 1 visit in the study period was associated with greater than 3-fold higher odds of having a medication order. Patients with public insurance had higher odds of having a medication ordered compared with commercially insured patients, but being uninsured was associated with lower odds (OR = 0.58; 95% CI = 0.51, 0.67). Compared with patients assessed and not ready to quit, having readiness assessed and being ready to quit was associated with more than 2-times-higher odds of having a medication order, and patients who were not assessed had 10% increased odds. Finally, having a diagnosis of asthma or COPD, CAD, hyperlipidemia, cancer, psychiatric disorder, or substance use disorder resulted in higher odds of medication ordered versus no assistance, whereas a diagnosis of diabetes was associated with lower odds.
Medication and Counseling vs No Assistance
Predictors of having both a medication ordered and counseling receipt versus no assistance were similar to those of medication order only: higher odds among all older age categories compared with patients aged 18 to 24 years, those with more visits ( ‡ 6 visits vs 1; OR = 9.17; 95% CI = 8.41, 10.00), women compared with men, and those with asthma or COPD, CAD, hyperlipidemia, psychiatric disorder, and substance use disorder. Similar to medication orders only, odds of receipt of both medications and counseling was lower among all races/ethnicities than among non-Hispanic Whites (except unknown category) and patients with diabetes; there were no differences in odds by percentage of FPL or by urban versus rural clinic location. Compared with commercially insured patients, those with Medicaid insurance had 17% higher odds of comprehensive smoking cessation assistance, and uninsured had lower odds; Medicare was not associated with odds of assistance. Finally, similar to counseling given, odds of receipt of both types of assistance were higher among those with hypertension and those assessed and ready to Note. COPD = chronic obstructive pulmonary disease. Patients were included if they had at least 1 visit to a study clinic in 2014 through 2016 and were not pregnant at any point during the study period. P values comparing demographics between smokers and not current smokers using the c 2 test were all P < .001, except for hypertension (P = .113) and coronary artery disease (P = .800). 
DISCUSSION
This is the first study to examine the predictors of smoking cessation assistance using EHR data from a large number of smokers seen in settings that provide health care to traditionally underserved populations. The high rates of smoking status assessment (98.7%) allowed us to examine smoking cessation assistance among a large, comprehensive cohort of smokers from safety-net clinics across the country.
Our hypothesis that there would be fewer disparities in smoking cessation assistance in safety-net clinics because of increased access to care among vulnerable populations was partially supported. Most notably, household income as assessed by FPL was not associated with smoking cessation assistance, a commonly reported characteristic associated with tobacco use disorder health disparities.
3,21 A study using 2009 national survey data from adult community health center patients also reported that FPL was not associated with receipt of tobacco counseling. These results suggest that safety-net clinics are providing smoking cessation assistance equally to patients with varying levels of socioeconomic status. Furthermore, patients with Medicaid insurance had similar odds of counseling only, and higher odds of having a medication ordered and both medication and counseling, compared with those with commercial insurance. Survey-based studies conducted after ACA expansion with data from patients in non-safety net settings have shown similar results. 21, 28 This suggests that primary care providers are assisting Medicaid recipients, a population with disparately high rates of smoking, in their cessation efforts at the same rate as their commercially insured counterparts. As almost 90% of our study population were from Medicaid expansion states, we were not able to examine if there were differences in receipt of cessation assistance among states that expanded Medicaid via the ACA versus those that did not expand. This is an important research question that could have significant policy implications. Our hypothesis was partially refuted by the finding that disparities by race/ethnicity and uninsured status were similar to those of other studies among patients in general primary care settings 3, [18] [19] [20] [21] [29] [30] [31] for medication orders and the more comprehensive assistance of both medication and counseling. Interestingly, this study did not find these same disparities for counseling only. Within the CHCs in our study, "counseling given" is a discrete button in the EHR that is easily clicked by providers at most or all relevant encounters and the patient is not necessarily billed for this procedure; thus, counseling might be more universally provided to those without insurance, as opposed to pharmacotherapy, which would likely be paid out of pocket.
One explanation for the difference in provision of pharmacotherapy, but not counseling, among Hispanic and non-Hispanic Black patients is that they are more likely to be light and intermittent smokers. 32, 33 Providers might be less likely to prescribe pharmacotherapy to patients who are not heavy or daily users. It is also possible that pharmacotherapy for cessation is less acceptable or there are other barriers to availability among these patients. Despite lower levels of smoking and similar desires to quit smoking, 3 successful cessation is substantially lower among these groups than among non-Hispanic Whites. 3 Future research is needed to further our understanding of the etiology of these disparities.
Similar to other studies, we found that, with few exceptions, women, older patients (except for counseling only), those ready to quit, those with more visits, and patients with comorbidities had higher odds of receipt of cessation assistance.
13,14,21,28,31 The youngest age group had lower odds of having a medication order only and both counseling and medication provision compared with all age groups. This younger cohort likely has a shorter smoking history and tends to be healthier; thus, providers might be less likely to order pharmacotherapy for these patients. Continued efforts to promote evidence-based cessation assistance, including pharmacotherapy, among young adults is vital to Continued reducing the long-term negative effects of smoking. Diabetes was the only comorbidity associated with lower odds of medication orders and both medication and counseling. Among patients with diabetes, it may be that providers are hesitant to provide smoking cessation medications because of the limited knowledge of the potential or unknown side effects of cessation medications among this patient population, the possible short-term worsening of some diabetic symptoms, or patient concerns about modest weight gain following smoking cessation 34, 35 ; further research is warranted. Not surprisingly, patients with asthma or COPD had the highest odds of most types of assistance, compared with the other comorbidities. However, the odds of receipt of both counseling and medication by comorbidity ranged from 0.85 for patients with diabetes to 1.70 for those with asthma or COPD. Many studies have examined the association of smoking cessation assistance with comorbidities but often do include these diseases individually. Our finding that the significance of the differences in odds varied by comorbidity and by type of assistance suggests that future studies should look at individual diseases and assistance type to fully understand these associations. Furthermore, although providing smoking cessation assistance to those with comorbidities is important as secondary and tertiary prevention, providers should ensure that smokers without medical conditions also receive assistance as primary prevention to avoid development of smoking-related diseases.
Limitations
This study had some limitations. We were able to assess whether medications were ordered, but not whether the patients filled the prescriptions and took the medications. We likely did not capture all patients who were using nicotine replacement therapy, as the 2 most common (patch and gum) are over the counter; thus, these might have been prescribed or discussed but not ordered via the EHR. This might be more true for uninsured patients who would not need a prescription to be reimbursed by insurance but might be more likely to be referred to a quit line and provided nicotine replacement therapy. We also were unable to assess if bupropion was prescribed for smoking cessation or depression; however, all patients in the study sample were current smokers and our models controlled for depressive disorders. This study did not look at the impact of having multiple disparities associated with smoking cessation assistance; for example, it might be that Hispanic patients are less likely to have visits or to be insured, which could have synergistic effects on lower odds of assistance; this was beyond the scope of the current study and future research on these dynamics is warranted. Finally, although we did not find differences in assistance by whether a patient's primary clinic was in an urban versus rural location, the majority of clinics in this study were in urban settings.
Public Health Implications
Although there were no disparities in assistance by patient socioeconomic status or urban versus rural location of primary care clinic, other patient characteristics, such as whether someone has insurance coverage and a patient's race/ethnicity, remained highly predictive of prescribing smoking cessation pharmacotherapy and more comprehensive assistance of both medication orders and counseling provision. The finding of lower odds of comprehensive assistance among uninsured patients than among those with commercial insurance provides support for continued policy efforts to increase insurance coverage among our most vulnerable populations. Furthermore, given the high rates of smoking and the disproportionately low rates of cessation among patients with certain demographic characteristics, future mixed methods research is needed to determine the etiology of these differences to inform policies and interventions targeted at eliminating tobacco-related health disparities. CONTRIBUTORS S. R. Bailey designed the study and wrote the first draft of the article. R. L. Jacob assisted with study design, performed the statistical analysis, and provided substantive Note. CI = confidence interval; COPD = chronic obstructive pulmonary disease; OR = odds ratio. n = 136 314. Adjusted odds ratios were estimated by using a multivariable multinomial logistic regression model with service areas and states included as fixed effects through a set of indicator variables.
a Compared with no documented smoking cessation assistance during the study period. b Counseling included "counseling given" in the electronic health records vital sign checked, standard procedure codes for smoking counseling assistance, and OCHIN internal codes for referral for services. 
